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经过两轮 PCR 筛选后，在 6 个文库中筛选到一个含 PKS/NRPS 基因簇阳性
克隆子，该基因簇序列初步推测为新的基因簇，但在克隆子里未得到表达，因而
无抗菌活性和细胞毒活性；在可培养的深海真菌中发现多株含有 PKS/NRPS 基








































Deep-sea environment is a high-pressure, low temperature (some areas is 
high-temperature such as hydrothermal vents), anaerobic, extreme pH and other 
characteristics of extreme environments, yet it accounts for 49% of Earth's surface, is 
considered as the richest species on earth region. Because of its environment 
specificity, deep-sea microbes have some specific metabolic pathways and genetic 
background, their secondary metabolites have peculiar, novel chemical structures, and 
diverse characteristics. Special structure of natural products have important scientific 
significance on lead compounds discovery and drug study of new targets,new 
mechanism.  
Polyketide compounds and non-ribosomal peptide compounds accounted for a 
large part of natural compounds with the pharmacodynamic effects. Our research is 
for these two kinds of compounds. 
Currently, PKS,NRPS research shows that although the polyketide compounds 
and non-ribosomal peptide compounds vary widely, but its biosynthesis is very 
regular. And PKS,NRPS these two kinds of amino acid sequence of enzymes has 
certain conservative. This provides the basis for screening of polyketide compounds 
and non-ribosomal peptide synthase genes. 
This paper from the culturable and unculturable two ways to study deep-sea 
environmental microbial sources of PKS/NRPS synthetic gene clusters and their 
products bioactivity. Culturable way is through separating fungi from the deep-sea 
sediment samples, to screen the strains which contain PKS/NRPS gene clusters with 
PCR methods, and then detect the activity of the strains which we have screened, and 
finally separate and identify secondary metabolites which produced by the strains that 
have good cytotoxic activity; Unculturable way is through using the metagenomic 
fosmid libraries which constructed by the deep-sea sediment samples,to screen the 















sesquence analysis and activity analysis of fermentation products for the clones which 
we have screened.Expect for the future separation of lead compounds and 
combinatorial biosynthesis to provide new biological components. 
After two rounds of PCR screening, in the six libraries we screened a containing 
PKS / NRPS gene cluster of positive clone, initially speculated that the gene cluster is 
a new gene cluster.However,there have not been expressed in the clone, so have not 
antibacterial activityand cytotoxic activity; in the cultivation of deep sea fungi we 
found many strains which contain PKS/NRPS gen clusters, they have different levels 
of anti-teagerms activity and cytotoxic activity,we selecte  7-1 and 38 strains to 
separate and identify secondary compounds, and finally isolate and analyze two 
alkaloids compounds'structures, however, what features they have and how they relate 
with the PKS / NRPS gene clusters needed to be further studied. 
 The results show that want to screen a clone which contain a complete PKS / 
NRPS gene cluster and can express to produce active substances from the 
metagenomic library, still have difficulty, efficiency is relatively low, technology is 
not mature enough,screening PKS / NRPS gene clusters with metagenomic library 
needed to further study; but deep fungal sources is feasible, it helps to improve the 
efficiency of drug discovery. 
 The result provide basis data for deep-sea microbial activity compounds' 
selection and application . 
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万种，预计实际的数量则在这个数字的 10 倍以上，即 210 万种。海水中溶存的




























海洋是矿物资源的聚宝盆。经过 20 世纪 70 年代“国际 10 年海洋勘探阶段”，
人类进一步加深了对海洋矿物资源的种类、分布和储量的认识。海底热液矿藏、















































得的发明专利约 50 余件，并有多种海洋药物获得新药证书或进入临床研究。 
目前，海洋药物研究的主要集中在以下 6个领域：  
1 抗菌抗病毒类药物的研究  
海洋是新种属微生物的生存繁衍地,从众多的新种属微生物中,可培养出一
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有 10 个以上海洋抗癌药物进入临床或临床前研究阶段。 扩大海洋生物的活性筛
选，继续寻找高效的抗癌化合物，直接用于临床或作为先导物进行结构改造，开
发新的高效低毒的抗癌成分，将成为海洋抗癌药物研究的发展趋势。 









4 消炎镇痛类药物的研究  
从海洋天然产物中分离的 引人注目的活性成分是 Manoalide，它是磷酸酯
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